of interactions r. The conductivity is observed to vary nonmonotonically with the concentration p, and it exhibits a maximum at a characteristic value p, . The conductivity decreases when the range of interaction is increased until a characteristic value r"beyond which (r & r, ) it begins to saturate as the onset of screening spans with r -r, .
Understanding transport properties such as conductivity, diffusion, polarization, and dielectric response in fluid and fluid mixtures has been a subject of continuous in- (i) charges released from the source Q, (t), (ii) charges absorbed at the sink Qz(t), (iii) rms displacement of the particles (i.e. , tracers), and (iv) the rms displacement of the center of mass of the particle system at each time step. A limited number of these quantities are, however, printed periodically at equal intervals of time. Samples of various sizes are used to test the reliability of our data, but we limit ourselves here to sample sizes 40X20 and 60X60. The time scales range from 10 to 5X10 MCS, although most of the data we run at the maximum time of half a million steps. In steady-state equilibrium, the amount of charge released from the source must be nearly the same as that absorbed at the sink. A plot of charge versus time is shown in Fig. 1 Fig. 2(a) . The carriers execute their random motion in such a way that the rms displacement of the center of mass increases with time until most of the charge carriers hit the other end. Since the random motion of each particle determines the movement of its center of mass, a large fluctuation in R is expected, as seen in Fig. 2(a) Fig. 2(b) ]. In the asymptotic regime, we define the power-law behavior of the rms displacement R "ofthe tracer with time t by 5" (a) tic motion of a single charged particle in a homogeneous medium in an electric field, its rms displacement will be driftlike in the asymptotic time regime. However, the presence of many charge carriers and holes makes the effective medium complex; the higher the concentration of particles the more inhomogeneous the medium in the long-time regime. As we observe, the deviation from its driftlike behavior becomes more pronounced on increasing the concentration of the particles and therefore we attribute it to the efFect of inhomogeneity' produced by the random distribution of particles and holes.
We know that in the steady state, the charges released from the source Q (t) in time t is equal to charge absorbed at the sink, which satisfies the continuity equation (i.e. , the conservation of charges). Therefore, in the steady state, the charge-density gradient is Vp"-1/i.". From the variation of Q(t) with time, one may estimate an effective conductivity cr, from j =(Vp")o, , (4) where j is the current density
Combining Eqs. (4) and (5) Fig. 3 ; data for the conductivity as a function of concentration and order of interaction are presented in Table I 
